Pet cat bites are common-the most typical patient being a child, and the most typical locality hands and face. The normal flora of a pet cat's mouth houses very potent pathogens. Therapeutic measures include wound cleansing, prophylaxis against tetanus and possibly rabies. Antibiotic prophylaxis should be administered in the cases of all but the mildest superficial wounds especially if the wound is in the hand or face. We present a review on the medical care of cat bite wounds and a typical case of a patient who developed rapid symptoms and signs of infection after a pet cat bite and nearly required hospitalization. The clinical picture was consistent with a Pasteurella infection.
Introduction
Up to 90% of animal bites are caused by dogs and cats [1] . The most typical victim of a cat bite is a child [2] . Parents however are not well prepared to pet-associated bite hazards [3] . Cat bites account for up to 15% of all animal bites and usually affect the hands, arms and face [4] . Not all patients seek medical attention although up to 50% -80% of cat bites can get infected [5] - [7] . Potential complications may be serious including death [8] .
We present a typical case of a patient who developed rapid symptoms and signs of infection after a pet cat bite and nearly required hospitalization. The clinical picture was consistent with a Pasteurella infection. General practitioners need to provide knowledge about prompt treatment to prevent or minimize infective complications * Corresponding author. after cat or dog bites. We therefore gathered earlier and recently published literature for a review on cat bite wound infections. Therapeutic measures include wound cleansing, prophylaxis against tetanus and possibly rabies, and antibiotic prophylaxis especially in the case of cat bite wound in the hand or face. In cases that are not responding well to antibiotics surgical treatment should be considered.
A Typical Case
The patient was a 59-year-old immunocompetent female. She was bitten on her left thenar by a pet cat, and presented with two small puncture wounds. The patient administered satisfactory first aid cleansing and dressing of the wounds. Within four hours the hand became swollen, painful and warm. Medical attention was sought and oral amoxicillin-clavulanic acid 875/125 mg twice daily was instituted. In addition, a tetanus booster shot was given. On the following day her temperature was mildly elevated and the lymph nodes in her left armpit were swollen. On the second day after the bite general malaise and mild fever had subsided but a red line indicating lymphangitis was developing in the upper limb. The limb was observed carefully, and since the patient was feeling better, oral antibiotics and local treatment were continued. Signs of lymphangitis ameloriated in 3 -4 days after which the patient was feeling good. The puncture wounds produced pus from day 2 to approximately day 4. The patients required a sick leave of one week, and the antibiotics were continued for 10 days altogether.
Discussion and Review of Literature
The fact that cat bite wounds get infected more frequently (up to 50% -80% of cases) than do dog bite wounds (no more than 20% of cases) is probably related to sharper teeth of cats leading to deeper inoculation of bacteria and subsequent soft tissue abscesses or septic arthritis [4] [5] [9] . Criteria for animal bite wound infections were described by Talan et al. The major criteria are fever, abscess and lymphangitis. The minor criteria are erythema that extends more than 3 cm from the edge of the wound, wound site tenderness, swelling, purulent discharge, and white cell count over 12,000 per cubic ml of blood. A wound is considered to be infected if it meets one of the three major criteria or four of the five minor criteria [4] . Criteria for the need of hospitalization were described by Goldstein: severe cellulitis, systemic manifestations of infection (e.g. fever, vomiting, confusion), evidence of strong clinical suspicion of bone, joint, tendon or nerve involvement, rapid spread of infection within 24 -48 hours, absence of response to oral outpatient therapy, and under certain circumstances patients regarded as unreliable or incompetent [10] . In a multicentre prospective study of 57 clinically infected human cat bite wounds, the most frequent type of infection was a non-purulent wound with cellulitis, lymphangitis, or both (42%) followed by a purulent wound without (39%) or with an abscess (19%) [4] . The median time to the appearance of the first symptoms of infection are significantly shorter (often emerging in 3 hours) after a cat bite as compared to a dog bite [4] [11] . In a Swedish study of cat bite infections complications such as tenosynovitis, arthritis, cellulitis, abscesses and septicaemia occurred in 18% of patients [11] . Potential complications also include osteomyelitis-most commonly involving a finger or hand, septic shock or meningitis, endocarditis or distant abscesses as foci following septicaemia [4] [12] . Patients with a compromised immune system, including very young or elderly patients, are at greater risk in developing serious complications [12] . Prophylaxis against tetanus is recommended if the cat is allowed to roam outside, and against rabies if there raises a suspicion of a rabid cat for example via contact with bats that are the primary vectors of rabies.
Animal bite wound infections frequently are polymicrobial-up to 56% of infections are caused by a mix of aerobic and anaerobic bacteria [4] [13] . As many of the anaerobes are betalactamase producers, the combination of amoxicillin and clavulanic acid has been recommended as empirical treatment [4] . Culprit pathogens commonly belong to the normal flora of cat mouths. Pasteurella species are the most common and found in up to 75% or cat bite wounds where the subspecies P. multocida prevails over P. canis which in turn is the most prevalent in the case of dog bite wounds [4] . Pasteurellas are small gramnegative cocci. Typical symptoms of Pasteurella infections include rapidly (in less than 24 hours after the bite) developing pus formation along with quick classical symptoms and signs of local inflammation. Westling et al. found that the predominant symptoms in 78 patients with infection after a cat bite were erythema, pain and oedema, which often emerged as early as 3 hours after the bite. Pasteurella was cultured in the wound in 70% of patients [11] .
Local first aid of the wound by washing with clean water is of utmost importance. An open or jagged wound should be rinsed with saline using a large bore needle and syringe, although cat bites tend to have a small entry of wounds making this kind of cleansing impractical. Suturation of bite wounds is generally not recommended.
In aesthetically critical areas such as the face, can it be cosmetically prudent sometimes to close the bite wound despite the fact that it increases the risk of deep infection.
Our patient was treated with antibiotics only after signs and symptoms of infection. However, it should be stressed that a proper strategy would have been to treat her with a 5-day course of prophylactic amoxicillin-clavulanic acid immediately after the bite. In fact, it is logical that prophylactic antibiotics improve the outcome after cat bites when majority of deeper puncture wounds lead to infection without it. However, patients might not seek medical attention until symptoms are already evident.
Antibiotic treatment of cat bites is recommended in all but the mildest surface injuries. Although majority of Pasteurellas are sensitive to amoxicillin is amoxicillin-clavulanic acid the preferred choice because of the frequency of mixed infections including anaerobic bacteria. The use of prophylactic antibiotics in mammalian bites was studied in a Cochrane review in 2001 and in an update in 2008 [14] . The main result was that prophylactic antibiotics were associated with a statistically significant reduction in the rate of infection in hand bites (OR 0.10, 95%CI 0.01 -0.86; NNT = 4, 95%CI 2 -50). However, there was no evidence that the use of prophylactic antibiotics were effective when the wound was elsewhere in the body. There was only one study of cat bites that met the criteria for the review and investigated the benefit of using prophylactic antibiotics (and a few dog bite studies). It is important to notice that amoxicillin-clavulanic acid was not used as a prophylaxis in any of these prospective studies [15] . In a study over a 10-year period, hospitalization due to Pasteurella-induced animal biteassociated wound infection seemed to be related to the prescription of suboptimal oral antibiotic therapy at a preceding medical consultation [16] . Bite wounds in hand, on the face or genitalia, carry a large risk of infection and should be treated promptly regardless of whether symptoms of infection are present. The wound must be observed carefully and signs of abscesses or local unsatisfactory result of antibiotic treatment should be an indication to a surgical consultation or a change to intravenous treatment, usually with cefuroxime.
Lymphangitis is not always a symptom of progressing bacterial infection-it may also be an inflammatory reaction. In our case it likely was due to bacterial infiltration, but the overall well-being of the patient allowed a decision to continue with oral antibiotic treatment. Progressive lymphangitis that is suspected to be the result of rising bacterial infection generally indicates the need for hospitalization and intravenous treatment. In the absence of clearance of local signs a suspicion of abscess formation raises and surgical treatment should be considered.
Conclusion
We conclude that the normal flora of a pet cat's mouth houses very potent pathogens. Antibiotics should be administered in all but the mildest injuries regardless of whether there already are symptoms of infection. Our patient nearly required hospitalization after getting two very small puncture wounds on her left thenar.
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